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A ?rst riser card of an apparatus in an example substantially 
axially connects With a ?rst serial connection external inter 
face of a printed circuit board (PCB) and at least in part 
laterally connects With a parallel connection external inter 
face of a ?rst memory module. The ?rst riser card supports the 
?rst memory module With avoidance of abutment of the ?rst 
memory module With a second memory module supported by 
a second riser card that is adjacent to the ?rst riser card. 
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SERIAL CONNECTION EXTERNAL 
INTERFACE RISER CARDS AVOIDANCE OF 
ABUTMENT OF PARALLEL CONNECTION 

EXTERNAL INTERFACE MEMORY 
MODULES 

BACKGROUND 

[0001] DIMM (dual in-line memory module) technology 
has random access memory (RAM) integrated circuits (ICs) 
mounted on a printed circuit board (PCB). Various types of 
DIMMs exist. DDR SDRAM (Double Data Rate Synchro 
nous Dynamic Random Access Memory) DIMM technology 
has a parallel external interface. Fully buffered DIMM or 
FB-DIMM technology has a serial external interface. 
[0002] FB-DIMM technology employs an Advanced 
Memory Buffer (AMB) having a serial connection to a 
memory controller, and a parallel connection to dynamic 
random access memory (DRAM). The AMB on each FB 
DIMM translates the communication in serial point-to-point 
link protocol received from the memory host controller to 
DDR3 SDRAM parallel protocol transmitted to the DRAMs 
as read, Write, refresh, etc. operations Within the DIMM. 
[0003] The PCB and FB-DIMM are coupled by connectors. 
The connectors are serial connection external interfaces. The 
standard pitch and/or center-to-center spacing of the connec 
tors is approximately 0.5 in (12.7 mm) or more. 

DESCRIPTION OF THE DRAWINGS 

[0004] Features of exemplary implementations of the 
invention Will become apparent from the description, the 
claims, and the accompanying draWings in Which: 
[0005] FIG. 1 is a representation of an implementation of an 
apparatus that comprises one or more riser boards and/or 
cards, a system board and/or printed circuit board (PCB), one 
or more serial protocol busses, one or more parallel protocol 
memory modules, and one or more parallel protocol busses. 
[0006] FIG. 2 is an enlarged, side representation of a riser 
card of an implementation of the apparatus of FIG. 1. 
[0007] FIG. 3 is similar to FIG. 2 and represents an exem 
plary set and/or pair of riser cards of an implementation of the 
apparatus of FIG. 1. 
[0008] FIG. 4 is a perspective, cutaWay, partial, exploded 
representation of a plurality of riser cards, a plurality of 
parallel protocol memory modules, and the PCB of an imple 
mentation of the apparatus of FIG. 1, and illustrates a ?rst 
exemplary arrangement of the riser cards and parallel proto 
col memory modules. 
[0009] FIG. 5 is a top, partial, perspective representation of 
tWo riser cards and tWo parallel protocol memory modules of 
the implementation of the apparatus of FIG. 4. 
[0010] FIG. 6 is similar to FIG. 4 and illustrates a second 
exemplary arrangement of the riser cards and parallel proto 
col memory modules. 
[0011] FIG. 7 is a top, partial, perspective representation of 
tWo riser cards and tWo parallel protocol memory modules of 
the implementation of the apparatus of FIG. 6. 
[0012] FIG. 8 is similar to FIGS. 4 and 6 and illustrates a 
third exemplary arrangement of the riser cards and parallel 
protocol memory modules. 
[0013] FIG. 9 is a side, partial representation of tWo riser 
cards and four parallel protocol memory modules of the 
implementation of the apparatus of FIG. 8, and illustrates an 
exemplary translator of the riser cards. 
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[0014] FIG. 10 is similar to FIGS. 4, 6, and 8 and illustrates 
a fourth exemplary arrangement of the riser cards and parallel 
protocol memory modules. 
[0015] FIG. 11 is a side, partial representation of four riser 
cards and eight parallel protocol memory modules of the 
implementation of the apparatus of FIG. 10, and illustrates an 
exemplary translator of the riser cards. 
[0016] FIG. 12 is a representation of an exemplary logic 
?oW for upgrade of a serial protocol memory implementation 
to a parallel protocol memory implementation of the appara 
tus of FIG. 1. 

DETAILED DESCRIPTION 

[0017] Referring to the BACKGROUND section above, 
While the FB-DIMM has internal memory With parallel con 
nections, the external interface is a serial connection. With 
DDR3 SDRAM being a successor to DDR2 SDRAM in DDR 
memory standards, computer system boards With FB-DIMM 
connectors embedded Will not be able to support DDR3 
SDRAM DIMMs. The serial memory connections of FB 
DIMM connectors are fundamentally different from the par 
allel memory connections of DDR3 DRAM DIMM connec 
tors. 

[0018] FB-DIMMs are based on serial data transfer tech 
nology While DDR3 SDRAM DIMMs are based on parallel 
data transfer technology. An exemplary implementation 
alloWs both different memory technologies to be used in a 
same package With no additional cost added to the design of 
a computer system board With existing FB-DIMM connec 
tors. The cost of supporting both memory technologies on a 
single platform in an example is moved to a translator riser 
board and/or card. An exemplary translator riser card com 
prises an FB-DIMM-to-DDR3 SDRAM translator IC and 
DDR3 SDRAM DIMM connectors. Full memory speed for 
both FB-DIMMs and DDR3 SDRAM DIMMs in an example 
is achievable. 
[0019] An exemplary implementation supports DDR3 
SDRAM DIMMs on systems With embedded FB-DIMM 
connectors Without need for additional hardWare to be 
designed into the system board. An exemplary approach 
reduces modi?cation time, labor, and/or materials through 
employment of a single memory technology such as FB 
DIMM on the computer system board While at the same time 
increasing memory capacity of both FB-DIMM and DDR3 
SDRAM. A translator in an example serves to communica 
tively interconnect FB-DIMM and DDR3 SDRAM. An 
exemplary translator comprises a translator riserboard and/or 
card. The riser card in an example comprises a circuit card or 
board that connects directly to the PCB and alloWs addition of 
cards to the PCB by connection through the riser card. 
[0020] An exemplary implementation provides loW cost for 
DDR3 SDRAM support on FB-DIMM connectors through 
employment of a translator riser card. An exemplary 
approach provides loW cost employment of tWo different 
types of memory technology, for example, DDR3 SDRAM 
DIMMs and FB-DIMMs on a single platform With existing 
FB-DIMM connector, for example, through employment of a 
translator riser card. An exemplary translator riser card com 
prises an FB-DIMM-to-DDR3 SDRAM translator and 
DDR3 DIMM connectors. For example, the translator com 
prises an IC and/or chip. The translator riser card in an 
example plugs in vertically and/ or orthogonally to FB-DIMM 
connectors and alloWs DDR3 DIMMs to run directly from the 
FB-DIMM connectors. An exemplary implementation 
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reduces modi?cation cost by allowing a single memory tech 
nology, for example, FB-DIMM, on the computer system 
board and/or PCB and contemporaneously promoting 
memory capacity of DDR3 SDRAM FB-DIMM, for 
example, through employment of the translator riser card. 
[0021] An exemplary riser card plugs directly into a system 
board With an FB-DIMM connector and alloWs DDR3 
DlMMs on computer systems designed for FB-DIMM 
memory technology. With a translator riser card in an 
example no additional investment is required to alloW DDR3 
memory technology on system boards designed for 
FB-DIMM memory technology. 
[0022] An exemplary implementation provides loW cost for 
delivery of DDR3 SDRAM and FB-DIMM memory archi 
tecture on a computer system With standard FB-DIMM 
socket pitch. The standard pitch and/or center-to-center spac 
ing of FB-DIMM connectors on a PCB is approximately 0.5 
in (12.7 mm) or more. An exemplary employment of pairs, for 
example, altemating and/or staggered pairs and/or sets, of 
translator riser cards alloWs use of DDR3 SDRAM DlMMs 
on PCBs With FB-DIMM connectors With standard connector 
pitch. 
[0023] An exemplary implementation alloWs DDR3 
SDRAM DlMMs to run at full speed and With full available 
bandWidth on a PCB and/or computer system designed for 
FB-DIMM memory architecture. This remains true for sys 
tems With standard FB-DIMM connector pitch. An exem 
plary approach provides a user an option of using either 
FB-DIMM or DDR3 SDRAM DlMMs on a PCB and/or 
computer system With FB-DIMM connectors. 
[0024] An exemplary approach removes from the PCB an 
otherWise additional cost of designing into the PCB memory 
architectures of both FB-DIMM and DDR3 SDRAM DIMM. 
An exemplary approach simpli?es a design of the PCB and/or 
computer system so the designer needs to design for only 
FB-DIMM memory architecture. An exemplary approach 
moves the added cost and complexity for DDR3 SDRAM 
DIMM memory architecture to pairs and/or sets of translator 
riser cards. The translator riser cards in an example ?t into a 
PCB embedded With FB-DIMM connectors, for example, 
designed to JEDEC (JEDEC Solid State Technology Asso 
ciation, previously knoWn as the Joint Electron Device Engi 
neering Council; World Wide Web jedec.org) speci?cation 
and With standard connector pitch, for example, 0.5 in (12.7 
mm) or Wider. Another exemplary implementation ?ts and/ or 
inserts the pairs and/or sets of translator riser cards into FB 
DIMM connectors Where the pitch is less than 0.5 in (12.7 
mm). 
[0025] An exemplary implementation reduces and/ or mini 
miZes space required, used, and/or needed on the PCB to 
support both FB-DIMM and DDR3 SDRAM DIMM. An 
exemplary approach reduces cost of the PCB by avoiding 
need for additional space on the board to support both FB 
DIMM and DDR3 SDRAM DIMM. An example implemen 
tation alloWs shipment of PCBs and/or computer systems 
embedded With FB-DIMM connectors and yet able to support 
DDR3 SDRAM DlMMs Without changing the PCB and/or 
system board. An exemplary approach loWers the cost of the 
computer system by needing only one memory architecture, 
for example, FB-DIMM to be designed into the PCB. An 
exemplary approach reduces the cost by shipping the com 
puter system With support for only FB-DIMM, for example, 
shipping Without the translator riser card. An exemplary 
implementation maintains memory bandWidth on both FB 
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DIMM memory architecture and DDR3 SDRAM DIMM 
memory architecture such as With tWo DDR3 SDRAM 
DlMMs per FB-DIMM bus. An exemplary implementation 
employs pairs of translator riser cards in alternating and/or 
staggered FB-DIMM connectors on a PCB. An exemplary 
approach alloWs use of DDR3 SDRAM DlMMs on a com 

puter system With standard FB-DIMM connector pitch on the 
PCB. 

[0026] An exemplary translator riser card in a pair of trans 
lator riser cards comprises a translator and/or bridge IC and/ 
or chip such as an FB-DIMM to DDR3 SDRAM bridge and 
one or more DDR3 busses and DDR3 SDRAM DIMM con 

nectors. In an exemplary implementation, one edge of each 
translator riser card comprises gold ?ngers that ?t into a 
J EDEC standard tWo hundred forty (240) positions 
FB-DIMM connector on the PCB. 

[0027] In an exemplary implementation, a total number of 
DDR DIMM connectors on the riser card outside the PCB can 
be the same as a total number of FBDIMM connectors on the 
PCB. An exemplary approach alloWs a user to choose 
betWeen serial and parallel memory technologies Without loss 
in a total quantity of DDR DIMM modules and FBDIMM 
modules alloWable in the system regardless of the memory 
technology the user and/ or customer chooses to use. 

[0028] Turning to FIG. 1, an implementation of an appara 
tus 100 in an example comprises one or more riser boards 
and/or cards 102, 302 (FIG. 3), a system board and/ or printed 
circuit board (PCB) 104, one or more serial protocol busses 
106, one or more and/or a plurality of parallel protocol 
memory modules 112, 114, and one or more parallel protocol 
busses 116, 118. The serial protocol bus 106 in an example 
comprises a high speed serial bus. Exemplary implementa 
tions of the serial protocol bus 106 comprise industry stan 
dard high speed serial busses such as FBD (fully buffered 
DIMM; FB-DIMM). 
[0029] The riser card 102 in an example comprises a serial 
protocol interface 108, a translator 110, and one or more 
parallel protocol connectors and/or interfaces 132, 134 
(FIGS. 1 and 5). As discussed herein With reference to FIG. 2, 
the riser card 102 in an example optionally comprises a con 
nector 202 and/or one or more voltage regulator modules 204. 
The parallel protocol memory modules 112, 114 in an 
example comprise respective parallel protocol connectors 
and/or interfaces 136, 138 (FIGS. 1 and 5) and a plurality of 
parallel memory devices 122. Exemplary numbers of 
instances of the parallel protocol memory modules 112, 114 
on an exemplary riser card 102 comprise any selected and/or 
desirable number, for example, tWo, four, eight, or sixteen 
parallel protocol memory modules 112, 114, 402 (FIG. 4), 
404 (FIG. 4). For explanatory purposes, FIGS. 1-11 illustrate 
an exemplary implementation that comprises tWo parallel 
protocol memory modules 112, 114, 402 (FIG. 4), 404 (FIG. 
4) on each riser card 102. As Will be appreciated by those 
skilled in the art, an exemplary riser card 102 comprises more 
than tWo parallel protocol memory modules 112, 114, 402 
(FIG. 4), 404 (FIG. 4). Exemplary parallel protocol memory 
modules 112, 114 comprise registered and/or unbuffered 
DlMMs, for example DDR3 DlMMs. An exemplary parallel 
memory device 122 comprises a dynamic random access 
memory (DRAM). The riser card 102 and the parallel proto 
col memory modules 112, 114 in an example serve to take a 
place of, substitute for, and/or provide an upgrade from a 
serial protocol memory module 128 that comprises interface 
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130 such as a fully buffered dual in-line memory module 
(FB-DIMM, FBDIMM, and/or FBD). 
[0030] The PCB 104 in an example comprises a serial pro 
tocol interface 124 and a memory controller and/or host con 
troller 126. The serial protocol interfaces 108, 124, 130 in an 
example comprise FB-DIMM memory module connectors 
(FB-DIMM connectors). An exemplary FB-DIMM memory 
module connector as the serial protocol interface 108, 130 in 
an example comprises tWo hundred forty (240) pins and/or 
?ngers that comply With standards of the J EDEC Solid State 
Technology Association (previously knoWn as the Joint Elec 
tron Device Engineering Council; World Wide Web jedec. 
org). 
[0031] The pins of an exemplary interface 108 are vertical 
and/or orthogonal. The pins of another exemplary interface 
108 are angled and/or oblique. The serial protocol interface 
108 in an example comprises gold pins that ?t directly into an 
FB-DIMM memory module connector and/or FB-DIMM 
connector as the serial protocol interface 124. An exemplary 
the FB-DIMM memory module connector as the serial pro 
tocol interface 124 comprises slots and/or holes that receive, 
engage, mesh, couple, connect, and/or mate With pins as an 
exemplary interface 108. The riser card 102 in an example ?ts 
directly into the FB-DIMM connector as the serial protocol 
interface 124. An edge of the riser card 102 in an example 
comprises gold ?ngers and/or pins that alloW the riser card 
102 to plug directly into the FB-DIMM memory module 
connector as the serial protocol interface 124. As discussed 
herein With reference to FIG. 2, the riser card 102 in an 
example comprises notches 206, 208 at both ends to alloW the 
riser card 102 to be accommodated by end latches 410 (FIG. 
4), for example, of a standard FB-DIMM memory module 
connector as an exemplary interface 124. 

[0032] The bus 106 as an FB-DIMM bus in an example 
comprises a northbound (NB) path 140 and a southbound 
(SB) path 142. An exemplary northbound path 140 comprises 
fourteen (14) bit lanes carrying data from memory such as the 
parallel protocol memory module 112, 114 to a processor 
such as the host controller 126. An exemplary southbound 
path 142 comprises ten (10) southbound (SB) bit lanes car 
rying commands and data from the processor such as the host 
controller 126 to memory such as the parallel protocol 
memory module 112, 114. An exemplary parallel protocol 
bus 116, 118 comprises a Double Data Rate (DDR) bus, for 
example, a DDR3 bus. 
[0033] To alloW employment of one or more DDR3 
DlMMs as one or more parallel protocol memory modules 
112, 114 on a computer system and/or PCB 104 With an 
existing FB-DIMM connector as the serial protocol interface 
124 in an example a user need only plug in riser card 102 into 
the FB-DIMM connector as the serial protocol interface 124 
and install DDR3 SDRAM (Synchronous Dynamic Random 
Access Memory) DlMMs as the parallel protocol memory 
modules 112, 114 at interface 132, 134 on the riser card 102. 
For example, to alloW employment of one or more DDR3 
DlMMs as one or more parallel protocol memory modules 
112, 114 in an example a user need only replace an FB-DIMM 
as the serial protocol memory module 128 With the riser card 
102, and have the DDR3 SDRAM DlMMs as the parallel 
protocol memory modules 112, 114 coupled With the riser 
card 102. To alloW employment of an FB-DIMM as the serial 
protocol memory module 128 in an example a user need only 
replace the riser card 102 With the FB-DIMM as the serial 
protocol memory module 128. 
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[0034] The FB-DIMM to DDR3 translator lC as the trans 
lator 110 in an example receives commands and read data 
from the host controller 126 and sends Write data back to the 
host controller 126 using the FB-DIMM protocol as a serial 
memory protocol. The FB-DIMM to DDR3 translator lC as 
the translator 110 in an example translates the FB-DIMM 
protocol as the serial memory protocol to DDR protocol as a 
parallel memory protocol to send transfer commands and 
read/Write data to the DDR3 DlMMs as the parallel protocol 
memory modules 112, 114. The translator 110 in an example 
drives one or more DDR busses as the busses 116, 118. 

[0035] Turning to FIG. 2, the riser card 102 in an example 
comprises notches 206, 208 at both ends to alloW the riser 
card 102 to be accommodated by end latches (not shoWn) of 
a standard FB-DIMM memory module connector as an exem 

plary interface 124. The riser card 102 in an example option 
ally comprises a connector 202 and/or one or more voltage 
regulator modules 204. The connector 202 in an example 
receives and/ or couples With a ?ying lead cable (not shoWn) to 
deliver additional poWer to the riser card 102, for example, to 
the voltage regulator module 204. An exemplary connector 
202 is locatable at any desirable, selected, and/or convenient 
place on the riser card 102. The voltage regulator module 204 
in an example is locatable on the card 102 such as to provide 
additional, extra, and/or su?icient poWer to the components 
onboard and/or connected With the riser card 102. An exem 
plary voltage regulator module 204 serves to generate com 
ponent and/ or bus voltages. 
[0036] Turning to FIG. 3, the parallel protocol interfaces 
132, 134 of the riser card 102 in an example are located at a 
different set of heights than the parallel protocol interfaces 
132, 134 of the riser card 302. Referring to FIGS. 3 and 4, 
parallel protocol memory modules 112, 114 in an example 
comprise respective parallel protocol interfaces 136, 138 that 
mate and/ or connect With the parallel protocol interfaces 132, 
134 ofthe riser card 102 at a ?rst set ofheights. The parallel 
protocol memory modules 402, 404 in an example comprise 
respective parallel protocol interfaces 136, 138 that mate 
and/or connect With the parallel protocol interfaces 132, 134 
ofthe riser card 302 at a second set of heights. 

[0037] The riser cards 102, 302 in an example comprise a 
pair and/ or set of riser cards, for example, that point inWard 
and/or toWard each other With the parallel protocol memory 
modules 112, 114 and the parallel protocol memory modules 
402, 404 overlapping in a transverse and/or lateral direction 
relative to the PCB 104 Without clashing, colliding, and/or 
abutting. Overlapping of DDR3 SDRAM DlMMs as a set of 
the parallel protocol memory modules 112, 114 and a set of 
the parallel protocol memory modules 402, 404 in an example 
serves to increase and/ or promote available space for DlMMs 
insertion on the PCB 104 and the riser cards 102, 302, for 
example, alloWing for standard pitch FB-DIMM connectors 
as the serial protocol interfaces 108, 124. 
[0038] The different heights of the parallel protocol inter 
faces 132, 134 ofthe riser cards 102, 302 in an example alloW 
employment of standard, reduced, and/ or close pitch FB 
DIMM connectors as the serial protocol interfaces 108 of the 
riser cards 102, 302 and the serial protocol interfaces 124 of 
the PCB 104. An exemplary standard pitch FB-DIMM con 
nectors comprises a pitch of 0.5 in (12.7 mm) or Wider. The 
different heights of the parallel protocol interfaces 132, 134 
of the riser cards 102, 302 in an example alloW employment of 
DDR3 SDRAM DlMMs as the parallel protocol memory 
modules 112, 114,402,404 supported on the riser cards 102, 
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302 and coupled With FB-DIMM connectors as the serial 
protocol interfaces 124 of the PCB 104. The different heights 
of the parallel protocol interfaces 132, 134 of the riser cards 
102, 302 in an example alloW the PCB 104 and the riser cards 
102, 302 or the serial protocol memory module 128 as a 
computer memory sub system to operate at full bandwidth and 
speed on of the DDR3 SDRAM DIMM memory architecture 
or the FB-DIMM memory architecture. 

[0039] The serial protocol interfaces 108 of a plurality of 
riser cards 102, 302 in an example are inserted directly into a 
respective plurality of FB-DIMM connectors as the serial 
protocol interfaces 124 on the PCB 104. Referring to FIGS. 1, 
4, and 5, DDR3 SDRAM memory as parallel protocol 
memory modules 112, 114, 402, 404 in an example have 
respective interfaces 136, 138 inserted on respective DDR3 
DIMM connectors as the parallel protocol interfaces 132, 134 
of the riser card 102. The PCB 102 in an example is embedded 
With FB-DIMM memory technology as a serial memory pro 
tocol implementation such as through employment of the host 
controller 126 and the serial protocol interfaces 124. An 
exemplary connector-to-connector distance 406 betWeen 
adjacent and/or successive interfaces 124 comprises approxi 
mately 0.5 in (12.7 mm) or less, for example, to conform to a 
standard connector pitch. Another exemplary connector-to 
connector distance 406 betWeen adjacent and/or successive 
interfaces 124 comprises approximately 0.5 in (12.7 mm) or 
more. An exemplary distance 408 betWeen ?rst and fourth, 
skipping tWo in betWeen, serial protocol interfaces 124 com 
prises approximately 1.5 in (38.1 Referring to FIG. 5, 
the distance 408 in an example comprises an exemplary total 
depth of a pair of adjacent riser cards 102, 302 With the 
parallel protocol memory modules 112, 114, 402, 404 that 
comprises approximately 1.5 in (38.1 mm). 
[0040] Referring to FIG. 5, an exemplary interface 132 
comprises a latch that pivots into a holding gap as an exem 
plary interface 136. An exemplary latch as the interface 132 
comprises a standard DIMM connector and/or socket latch. 
An exemplary depth 502 of the riser card 102, 302 comprises 
approximately 1.4 in (35 .56 mm). An exemplary depth 504 of 
the parallel protocol memory module 112, 114, 402, 404 
comprises approximately 1.2 in (30.48 mm). Referring to 
FIG. 7, an exemplary spacing, separation, and/ or distance 702 
betWeen the riser cards 102, 302 comprises approximately 0.3 
in (7.62 mm). An exemplary total depth 704 of a pair of 
adjacent riser cards 102, 302 With the parallel protocol 
memory modules 112, 114, 402, 404 comprises approxi 
mately 1.7 in (43.18 mm). 
[0041] Referring to FIGS. 1-7, exemplary interfaces 132, 
134, 136, 138 are vertical and/or orthogonal. An exemplary 
DDR-DIMM interface as the interface 132, 134, 136, 138 in 
an example comprises connection of tWo hundred forty (240) 
pins and/or ?ngers that comply With standards of the J EDEC 
Solid State Technology Association (previously knoWn as the 
Joint Electron Device Engineering Council; World Wide Web 
jedec.org). Referring to FIGS. 1-3 and 8-11, further exem 
plary interfaces 132, 134, 136, 138 are angled and/or oblique. 
An exemplary angle 902 comprises approximately tWenty 
(20) to thirty (30) degrees, for example, tWenty-?ve (25) 
degrees, relative to a supporting face of the riser card 102, 
302. An exemplary connector-to-connector distance 802 
betWeen adjacent and/ or successive interfaces 124 comprises 
approximately 0.45 in (11.43 mm) or less, for example, to 
conform to a standard and/or reduced connector pitch. An 
exemplary distance 804 betWeen ?rst and fourth, skipping 
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tWo in betWeen, serial protocol interfaces 124 comprises 
approximately 1.35 in (34.29 mm). Referring to FIG. 9, an 
exemplary total depth 904 of a pair of adjacent riser cards 102, 
302 With the parallel protocol memory modules 112, 114, 
402, 404 comprises approximately 0.9 in (22.86 mm). An 
exemplary depth 906 of the riser card 102, 302 comprises 
approximately 0.8 in (20.32 mm). Referring to FIG. 10, an 
exemplary distance 1002 betWeen second and fourth, skip 
ping one in betWeen, serial protocol interfaces 124 comprises 
approximately 1 in (25.4 mm), for example, to conform to a 
standard connector pitch. Referring to FIG. 11, an exemplary 
distance 1102 betWeen second and fourth, skipping one in 
betWeen, serial protocol interfaces 124 comprises approxi 
mately 0.9 in (22.86 mm). 
[0042] An illustrative description of an exemplary opera 
tion of an implementation of the apparatus 100 is presented, 
for explanatory purposes. FIG. 12 is a representation of an 
exemplary logic How 1202 for upgrade of a serial protocol 
memory implementation 106, 126 to a parallel protocol 
memory implementation 110, 116, 118. The logic How 1202 
in an example is performed by a user, a consumer, an on-site 
service technician and/or provider, and/or an in-shop service 
technician and/or provider. STEP 1204 in an example pro 
ceeds to perform an upgrade a serial protocol memory imple 
mentation 106, 126 Within a printed circuit board (PCB) 104 
to a parallel protocol memory implementation 110, 116, 118 
outside the PCB 104. STEP 1206 employs a ?rst riser card 
102. STEP 1208 supports a ?rst memory module 112, 114 
With the ?rst riser card 102. The ?rst memory module 112, 
114 employs the parallel memory implementation 110, 116, 
118. STEP 1210 plugs the ?rst riser card 102 into a ?rst serial 
connection external interface 124 of the PCB 104. 

[0043] An exemplary implementation comprises a ?rst 
riser card 102 that substantially axially connects With a ?rst 
serial connection external interface 124 of a printed circuit 
board (PCB) 104 and at least in part laterally connects With a 
parallel connection external interface 136, 138 of a ?rst 
memory module 112, 114. The ?rst riser card 102 supports 
the ?rst memory module 112, 114 With avoidance of abut 
ment of the ?rst memory module 112, 114 With a second 
memory module 402, 404 supported by a second riser card 
302 that is adjacent to the ?rst riser card 102. 
[0044] The second riser card 302 substantially axially con 
nects With a second serial connection external interface 124 of 
the PCB 104 and electrically and at least in part laterally 
connects With a parallel connection external interface 136, 
138 of the second memory module 402, 404. The second riser 
card 302 supports the second memory module 402, 404 With 
avoidance of abutment of the second memory module 402, 
404 With the ?rst memory module 112, 114. 
[0045] The ?rst riser card 102 comprises a ?rst parallel 
protocol interface 132, 134 that connects With the parallel 
connection external interface 136, 138 of the ?rst memory 
module 112, 114 at a ?rst height relative to the PCB 104. The 
second riser card 302 comprises a second parallel protocol 
interface 132, 134 that connects With the parallel connection 
external interface 136, 138 of the second memory module 
402, 404 at a second height relative to the PCB 104. The ?rst 
and second parallel protocol interfaces 132, 134 face toWard 
each other and the ?rst and second parallel protocol memory 
modules 112, 114, 402, 404 overlap from a perspective from 
the PCB 104 Without abutment of the ?rst and second parallel 
protocol memory modules 112, 114, 402, 404. The ?rst and 
second parallel protocol interfaces 132, 134 face in a substan 
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tially same direction and the ?rst and second parallel protocol 
memory modules 112, 114,402, 404 overlap from a perspec 
tive from the PCB 104 Without abutment of the ?rst and 
second parallel protocol memory modules 112, 114, 402, 
404. 

[0046] The ?rst and second parallel protocol memory mod 
ules 112, 114, 402, 404 are angled betWeen tWenty and thirty 
degrees relative to the respective ?rst and second riser cards 
102, 302. The ?rst and second parallel protocol memory 
modules 112, 114, 402, 404 overlap from a perspective from 
the PCB 104 Without abutment of the ?rst and second parallel 
protocol memory modules 112, 114, 402, 404. 
[0047] The ?rst and second serial connection external inter 
faces 124 ofthe PCB 104 are separated by 0.5 in (12.7 mm) or 
less. The ?rst and second serial connection external interfaces 
124 of the PCB 104 are separated by 0.5 in (12.7 mm) or 
more. 

[0048] The ?rst riser card 102 communicates betWeen the 
?rst serial connection external interface 124 of the PCB 104 
and the parallel connection external interface 136, 138 of the 
?rst memory module 112, 114. The ?rst riser card 102 com 
prises a translator 110 that through the serial connection 
external interface 124 of the PCB 104 and the parallel con 
nection external interface 136, 138 of the ?rst memory mod 
ule 112, 114 communicates betWeen a serial memory proto 
col Within the PCB 1 04 and a parallel memory protocol Within 
the ?rst memory module 112, 114. 
[0049] The ?rst riser card 102 comprises a translator 110 
that through the serial connection external interface 124 of the 
PCB 104 and the parallel connection external interface 136, 
138 of the ?rst memory module 112, 114 communicates 
betWeen a fully buffered dual in-line memory module (FB 
DIMM) protocol Within the PCB 104 and a double data rate 
synchronous dynamic random access memory (DDR 
SDRAM) protocol Within the ?rst memory module 112, 114. 
The DDR SDRAM protocol comprises a DDR3 SDRAM 
protocol. The translator 110 through the serial connection 
external interface 124 of the PCB 104 and the parallel con 
nection external interface 136, 138 of the ?rst memory mod 
ule 112, 114 communicates betWeen the FB-DIMM protocol 
Within the PCB 104 and the DDR3 SDRAM protocol Within 
the ?rst memory module 112, 114. 
[0050] The ?rst riser card 102 comprises a translator 110 
that through the serial connection external interface 124 of the 
PCB 104 and the parallel connection external interface 136, 
138 of the ?rst memory module 112, 114 communicates 
betWeen an FB DIMM protocol Within the PCB 104 and the 
parallel memory protocol Within the ?rst memory module 
112, 114. The ?rst riser card 102 comprises a translator 110 
that through the serial connection external interface 124 of the 
PCB 104 and the parallel connection external interface 136, 
138 of the ?rst memory module 112, 114 communicates 
betWeen the serial memory protocol Within the PCB 104 and 
a double data rate (DDR) memory protocol Within the ?rst 
memory module 112, 114. The DDR memory protocol com 
prises a DDR3 SDRAM protocol. The translator 110 through 
the serial connection external interface 124 of the PCB 104 
and the parallel connection external interface 136, 138 of the 
?rst memory module 112, 114 communicates betWeen the 
serial memory protocol Within the PCB 104 and the DDR3 
SDRAM protocol Within the ?rst memory module 112, 114. 
[0051] An exemplary approach performs an upgrade of a 
serial memory implementation 106, 126 Within a printed 
circuit board (PCB) 104 to a parallel memory implementation 
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110, 116, 118 outside the PCB 104 through employment ofa 
?rst riser card 102 plugged into a ?rst serial connection exter 
nal interface 124 of the PCB 104. The ?rst riser card 102 
supports a ?rst memory module 112, 114 that employs the 
parallel memory implementation 110, 116, 118. 
[0052] The PCB 104 is provided to a user as a ?eld deploy 
ment of the PCB 104 With a ?xed distance betWeen the ?rst 
serial connection external interface 124 of the PCB 104 and a 
second serial connection external interface 124 of the PCB 
104. The ?rst riser card 102 is plugged into the ?rst serial 
connection external interface 124 of the PCB 104 after the 
?eld deployment of the PCB 104 to the user. 

[0053] The ?rst riser card 102 is plugged into the ?rst serial 
connection external interface 124 With avoidance of abutment 
of the ?rst memory module 112, 114 With a second memory 
module 402, 404 supported by an adjacent riser card. 
[0054] An exemplary implementation comprises a ?rst 
riser card 102 that substantially axially connects With a ?rst 
FB-DIMM connector of a plural number of FB-DIMM con 
nectors on a PCB 104. The ?rst riser card 102 comprises a ?rst 
DDR-DIMM connector that engages a parallel connection 
external interface 136, 138 of a ?rst memory module 112, 
114. A second riser is adjacent to the ?rst riser card 102. The 
second riser card 302 comprises a second DDR-DIMM con 
nector that engages a parallel connection external interface 
136, 138 ofa second memory module 402, 404. The ?rst and 
second riser cards 102, 302 support the ?rst and second 
memory modules 402, 404 With avoidance of abutment of the 
?rst memory module 112, 114 With the second memory mod 
ule 402, 404. The ?rst and second riser cards 102, 302 com 
prise a plurality of DDR-DIMM connectors that is equal in 
number to the plural number of FB-DIMM connectors on the 
PCB 104. The plurality of DDR-DIMM connectors of the ?rst 
and second riser cards 102, 302 comprises the ?rst DDR 
DIMM connector on the ?rst riser card 102 and the second 
DDR-DIMM connector on the second riser card 302. 

[0055] An implementation of the apparatus 100 in an 
example comprises a plurality of components such as one or 
more of electronic components, chemical components, 
organic components, mechanical components, hardWare 
components, optical components, and/or computer softWare 
components. A number of such components can be combined 
or divided in an implementation of the apparatus 100. In one 
or more exemplary implementations, one or more features 
described herein in connection With one or more components 
and/or one or more parts thereof are applicable and/or extend 
ible analogously to one or more other instances of the par 
ticular component and/ or other components in the apparatus 
100. In one or more exemplary implementations, one or more 

features described herein in connection With one or more 
components and/ or one or more parts thereof may be omitted 
from or modi?ed in one or more other instances of the par 
ticular component and/ or other components in the apparatus 
100. An exemplary technical effect is one or more exemplary 
and/or desirable functions, approaches, and/or procedures. 
An exemplary component of an implementation of the appa 
ratus 100 employs and/or comprises a set and/or series of 
computer instructions Written in or implemented With any of 
a number of programming languages, as Will be appreciated 
by those skilled in the art. An implementation of the apparatus 
100 in an example comprises any (e.g., horiZontal, oblique, or 
vertical) orientation, With the description and ?gures herein 
illustrating an exemplary orientation of an exemplary imple 
mentation of the apparatus 100, for explanatory purposes. 
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[0056] An implementation of the apparatus 100 in an 
example encompasses an article. The article comprises one or 
more computer-readable signal-bearing media. The article 
comprises means in the one or more media for one or more 

exemplary and/or desirable functions, approaches, and/or 
procedures. 
[0057] An implementation of the apparatus 100 in an 
example employs one or more computer readable signal bear 
ing media. A computer-readable signal -bearing medium in an 
example stores software, ?rmWare and/ or assembly language 
for performing one or more portions of one or more imple 
mentations. An example of a computer-readable signal bear 
ing medium for an implementation of the apparatus 100 com 
prises a memory and/or recordable data storage medium of 
the riser card 102, 302 and/or PCB 104. A computer-readable 
signal-bearing medium for an implementation of the appara 
tus 100 in an example comprises one or more of a magnetic, 
electrical, optical, biological, chemical, and/or atomic data 
storage medium. For example, an implementation of the com 
puter-readable signal-bearing medium comprises one or 
more ?oppy disks, magnetic tapes, CDs, DVDs, hard disk 
drives, and/ or electronic memory. In another example, an 
implementation of the computer-readable signal-bearing 
medium comprises a modulated carrier signal transmitted 
over a netWork comprising or coupled With an implementa 
tion of the apparatus 100, for instance, one or more of a 
telephone netWork, a local area netWork (“LAN”), a Wide area 
netWork (“WAN”), the lntemet, and/or a Wireless netWork. 
[0058] The steps or operations described herein are 
examples. There may be variations to these steps or opera 
tions Without departing from the spirit of the invention. For 
example, the steps may be performed in a differing order, or 
steps may be added, deleted, or modi?ed. 
[0059] Although exemplary implementation of the inven 
tion has been depicted and described in detail herein, it Will be 
apparent to those skilled in the relevant art that various modi 
?cations, additions, substitutions, and the like can be made 
Without departing from the spirit of the invention and these 
are therefore considered to be Within the scope of the inven 
tion as de?ned in the folloWing claims. 

What is claimed is: 
1. An apparatus, comprising: 
a ?rst riser card that substantially axially connects With a 

?rst serial connection external interface of a printed 
circuit board (PCB) and at least in part laterally connects 
With a parallel connection external interface of a ?rst 
memory module, Wherein the ?rst riser card supports the 
?rst memory module With avoidance of abutment of the 
?rst memory module With a second memory module 
supported by a second riser card that is adjacent to the 
?rst riser card. 

2. The apparatus of claim 1 in combination With the second 
riser card, Wherein the second riser card substantially axially 
connects With a second serial connection external interface of 
the PCB and electrically and at least in part laterally connects 
With a parallel connection external interface of the second 
memory module, Wherein the second riser card supports the 
second memory module With avoidance of abutment of the 
second memory module With the ?rst memory module. 

3. The apparatus of claim 2, Wherein the ?rst riser card 
comprises a ?rst parallel protocol interface that connects With 
the parallel connection external interface of the ?rst memory 
module at a ?rst height relative to the PCB, Wherein the 
second riser card comprises a second parallel protocol inter 
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face that connects With the parallel connection external inter 
face of the second memory module at a second height relative 
to the PCB. 

4. The apparatus of claim 3, Wherein the ?rst and second 
parallel protocol interfaces face toWard each other and the 
?rst and second parallel protocol memory modules overlap 
from a perspective from the PCB Without abutment of the ?rst 
and second parallel protocol memory modules. 

5. The apparatus of claim 3, Wherein the ?rst and second 
parallel protocol interfaces face in a substantially same direc 
tion and the ?rst and second parallel protocol memory mod 
ules overlap from a perspective from the PCB Without abut 
ment of the ?rst and second parallel protocol memory 
modules. 

6. The apparatus of claim 3, Wherein the ?rst and second 
parallel protocol memory modules are angled betWeen 
tWenty and thirty degrees relative to the respective ?rst and 
second riser cards. 

7. The apparatus of claim 6, Wherein the ?rst and second 
parallel protocol memory modules overlap from a perspective 
from the PCB Without abutment of the ?rst and second par 
allel protocol memory modules. 

8. The apparatus of claim 2, Wherein the ?rst and second 
serial connection external interfaces of the PCB are separated 
by 0.5 in (12.7 mm) or less. 

9. The apparatus of claim 2, Wherein the ?rst and second 
serial connection external interfaces of the PCB are separated 
by 0.5 in (12.7 mm) or more. 

10. The apparatus of claim 1, Wherein the ?rst riser card 
communicates betWeen the ?rst serial connection external 
interface of the PCB and the parallel connection external 
interface of the ?rst memory module. 

11. The apparatus of claim 1, Wherein the ?rst riser card 
comprises a translator that through the serial connection 
external interface of the PCB and the parallel connection 
external interface of the ?rst memory module communicates 
betWeen a serial memory protocol Within the PCB and a 
parallel memory protocol Within the ?rst memory module. 

12. The apparatus of claim 1, Wherein the ?rst riser card 
comprises a translator that through the serial connection 
external interface of the PCB and the parallel connection 
external interface of the ?rst memory module communicates 
betWeen a fully buffered dual in-line memory module (FB 
DIMM) protocol Within the PCB and a double data rate syn 
chronous dynamic random access memory (DDR SDRAM) 
protocol Within the ?rst memory module. 

13. The apparatus of claim 12, Wherein the DDR SDRAM 
protocol comprises a DDR3 SDRAM protocol, Wherein the 
translator through the serial connection external interface of 
the PCB and the parallel connection external interface of the 
?rst memory module communicates betWeen the FB-DIMM 
protocol Within the PCB and the DDR3 SDRAM protocol 
Within the ?rst memory module. 

14. The apparatus of claim 1, Wherein the ?rst riser card 
comprises a translator that through the serial connection 
external interface of the PCB and the parallel connection 
external interface of the ?rst memory module communicates 
betWeen an FB-DIMM protocol Within the PCB and the par 
allel memory protocol Within the ?rst memory module. 

15. The apparatus of claim 1, Wherein the ?rst riser card 
comprises a translator that through the serial connection 
external interface of the PCB and the parallel connection 
external interface of the ?rst memory module communicates 
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between the serial memory protocol Within the PCB and a 
double data rate (DDR) memory protocol Within the ?rst 
memory module. 

16. The apparatus of claim 15, Wherein the DDR memory 
protocol comprises a DDR3 SDRAM protocol, Wherein the 
translator through the serial connection external interface of 
the PCB and the parallel connection external interface of the 
?rst memory module communicates betWeen the serial 
memory protocol Within the PCB and the DDR3 SDRAM 
protocol Within the ?rst memory module. 

17. A process, comprising the step of: 
performing an upgrade of a serial memory implementation 

Within a printed circuit board (PCB) to a parallel 
memory implementation outside the PCB through 
employment of a ?rst riser card plugged into a ?rst serial 
connection external interface of the PCB, Wherein the 
?rst riser card supports a ?rst memory module that 
employs the parallel memory implementation. 

18. The process of claim 17, Wherein the step of performing 
the upgrade comprises the steps of: 

providing the PCB to a user as a ?eld deployment of the 
PCB With a ?xed distance betWeen the ?rst serial con 
nection external interface of the PCB and a second serial 
connection external interface of the PCB; and 

plugging the ?rst riser card into the ?rst serial connection 
external interface of the PCB after the ?eld deployment 
of the PCB to the user. 

19. The process of claim 17, Wherein the step of performing 
the upgrade comprises the step of: 
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plugging the ?rst riser card into the ?rst serial connection 
external interface With avoidance of abutment of the ?rst 
memory module With a second memory module sup 
ported by an adjacent riser card. 

20. An apparatus, comprising: 
a ?rst riser card that substantially axially connects With a 

?rst FB-DIMM connector of a plural number of PB 
DIMM connectors on a PCB, Wherein the ?rst riser card 
comprises a ?rst DDR-DIMM connector that engages a 
parallel connection external interface of a ?rst memory 
module; and 

a second riser that is adjacent to the ?rst riser card, Wherein 
the second riser card comprises a second DDR-DIMM 
connector that engages a parallel connection external 
interface of a second memory module; 

Wherein the ?rst and second riser cards support the ?rst and 
second memory modules With avoidance of abutment of 
the ?rst memory module With the second memory mod 
ule; 

Wherein the ?rst and second riser cards comprise a plurality 
of DDR-DIMM connectors that is equal in number to the 
plural number of FB-DIMM connectors on the PCB, 
Wherein the plurality of DDR-DIMM connectors of the 
?rst and second riser cards comprises the ?rst DDR 
DIMM connector on the ?rst riser card and the second 
DDR-DIMM connector on the second riser card. 

* * * * * 


